Specification 



The present invention relates to a shaped object adapted for being connected with a 
rim at a point located in the rim well, having a contact surface intended to rest on the 
rim well. A shaped object known from EP 0 751 017 Bl has the form of a housing which 
contains a device for measuring the air pressure in a pneumatic tire mounted on the rim. 
The known housing is firmly connected with the base of a valve by screwing. The valve 
bore, through which air can be pumped into the tire, is configured for this purpose as a 
threaded bore, and the housing of the device for measuring the air pressure is provided 
with an oblong hole through which a hollow screw can be screwed into the thread of the 
valve bore. The screw is firmly tightened so that the housing is fixed on the base of the 
valve. The valve base is made from metal for this purpose and its outer shape is that 
of a spherical segment that fits into a recess in the housing of the device for 
measuring the tire pressure, which latter is designed as a complementary 
spherical cap for this purpose. In order to permit the housing to be supported on the rim 
well, the housing is provided on its side facing the rim well with two feet, which are 
provided with a contact surface that gets into contact with the rim well and by means of 
which the housing can be placed on the rim well. In order to ensure that the feet will 
actually reach the rim well even with rims of different shapes, the oblong hole permits the 
housing to be fixed on the valve base in different orientations relative to the 
lengthwise axis of the valve bore. This arrangement allows one and the same housing 
of the device for measuring the air pressure to be solidly mounted in wheels with rims of 
different configurations. However, it is a disadvantage of that arrangement that for 
mounting the housing an especially adapted valve is needed whose valve bore in the 
valve base is configured as a threaded bore for receiving a special screw with a 
through bore by means of, which the housing can be screwed down on the valve 
base. The specially designed valve and the special screw with passage bore are 
expensive. 

A wheel comprising a device for measuring the tire pressure is also known from DE 196 
26 145 Al. In the case of that known wheel it is hot the housing of the device for 
measuring the air pressure that is screwed down on the valve base, but rather a 
spring whose free end acts upon the housing so that the latter is clamped between the 
free end of the spring and the rim of the vehicle wheel in such a way that the housing 
comes to be supported, on the one hand, on the base of the rim well and, on the other 
hand, on two supporting points on the sidewall of the rim well. Thus, the spring urges 
the housing against both the bottom of the rim well and the sidewall of the rim well so 
that the housing is embraced by four sides, namely by the spring on two sides, by the 
rim well on one side and by the sidewall of the rim well on one side. It is a disadvantage 
of that arrangement that, just as in the case of the arrangement known from DE 0 751 
017 Bl, an expensive special screw with passage bore is required for fixing the 
spring on the valve base. And it is also a disadvantage that differently shaped springs are 
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required for rims of different shapes to urge, and thereby fix, the housing against the 
rim. 

It has also been proposed to fix the housing of a device for measuring the air pressure in 
pneumatic tires on the rim by means of a restraining strap that embraces the rim, lying 
on the rim well. However, such a restraining strap is connected with the disadvantage that 
a strap in combination with the necessary tumbuckle is relatively heavy, that for rims of 
different sizes it has to be individually shortened after tensioning, and that it may 
slacken under the influences of temperature and fatigue. 

Now, it is the object of the present invention to open up a way how the housing, containing a 
device for measuring the air pressure in pneumatic tires, can be mounted on rims of 
pneumatic tires of different sizes at relatively low expense and with the least possible 
additional mass. 

That object is achieved by a shaped object having the features defined in Claim 1, and 
by a rim, with a shaped object mounted on it, having the features defined in Claim 
19. Advantageous further developments of the invention are the subject-matter of the 
sub-claims. 

The shaped object according to the invention may be a housing, especially a housing 
intended to receive a device for measuring the air pressure and/or the temperature in the 
pneumatic tire. In this case, a negligibly small additional mass, if any, will be required 
for forming the contact surfaces. The housing may contain further components, especially 
a battery, a transmitter, a radio receiver, a roll sensor, a centrifugal sensor, and the 
like. The only thing that really matters is the configuration of the housing with a 
contact surface having the features defined in Claim 1. 

Instead of being configured as a housing the shaped object may also take the form of a 
carrier or a holder for an object to be mounted on the shaped object, especially a carrier or 
a holder for the housing of a device for measuring the air pressure in the pneumatic tire. 
The connection between the shaped object serving as carrier or holder, and the object 
received by it may be realized in different ways, according to considerations of expediency, 
for example by a substance connection, by screwing or by a form fit, for example by 
snapping it onto the shaped object. Here again, the only thing that really matters, with 
respect to the implementation of the invention, is that the shaped object should have a 
contact surface facing the rim well that has the features defined in Claim 1. Even in 
case the shaped object is a carrier or a holder or a similar mounting aid, it can be 
produced with a minimum of mass, for example from a plastic material, so that no 
significant additional mass is added to the mass of the object to be mounted on the 
rim using such a carrier. 

The invention provides substantial advantages: 
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o a single shaped object can fit all imaginable rim types. There is nothing to be fixed 
on the valve. 

o Accordingly, there is no need for an expensive special valve, instead 

conventional low-cost valves may be used, 
o in configuring the shaped object, or the housing received by the shaped object, 

respectively, it is not necessary to consider the particular design of the valve, 
o The shaped object can be fixed at any desired point of the rim well, especially 

at a greater distance from the edge of the rim, at the lowest point of the rim well. 

This is favorable in that it helps prevent imbalances. And in addition, it also reduces 

the risk of damage to the shaped object, or to the object carried by the latter, 

during mounting of the tire, 
o For mounting purposes, a minimum of mass is required only. 

o The bonding surfaces can be optimized to achieve the highest possible tensile 
strength of the bond. The low cost of manufacture and mounting of the shaped 
object is unequaled. 

o By varying the size, inclination and/or ajrvnturo radius of curvature of the contact 
surface, or of sections thereof, it is possible to optimize the bonding gap geometry for 
the stresses acting on the bond with different types of wheels. 
The function and advantages of the invention will become more apparent when reading the 
following description of two especially preferred embodiments of the invention. 

According to a first embodiment of the invention, the contact surface of the shaped 
object is configured in such a way that each of a set of mutually parallel first planes 
intersects the contact surface along a curve of concave shape exhibiting, at least on 
one side of a second plane that subdivides the contact surface and extends vertically 
to the first planes, a succession of curved sections whose curvoturcradius of 
curvature decreases as the distance from the second plane rises. Within each 
curved section, the curvoturc radius of curvature is preferably constant along the 
curve so that the respective curved section of the curve constitutes an arc of a circle. 
In the case of the described first embodiment, it is intended to give the curved sections 
a gjrvQturc radius of curvature conforming with, or closely adapted to, the 
ajrvaturo radius of curvature of the rim well of different rims on which the shaped object 
is to be mounted. In this case, there will then be a matching curved section of the 
contact surface, by which the shaped object can precisely apply itself to the rim well, for 
each rim well diameter. There will then exist a constant or substantially constant bonding 
gap between the contacting section of the shaped object and the rim well, which is 
especially well suited for achieving a strong bond and which easily can be given the 
necessary length to achieve the desired tensile strength of the bond. 
A contact surface designed in this way adapts itself easily to rims of different sizes 
that differ one from the other with respect to the diameter of their rim well. Rims with 
the smallest rim well diameter apply themselves to one or two sections of the 
contact surface immediately adjacent the second plane; rims with a bigger rim well 
diameter will apply themselves to one or two sections of the contact surface further 
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away from the second plane, the spacing between the sections and the second plane 
increasing with the diameter of the rim well. This allows a reliable substance 
connection, especially a bond between the shaped object and rims of different rim well 
diameters, it being now possible to obtain a sufficiently long bonding zone for all 
imaginable rim well diameters. This is so because the tensile stress admissible for a 
bonding agent depends on the height of the bonding gap, which should not exceed a 
maximum value depending on the nature of the bonding agent and on the tensile 
stress to which the bonding layer will be exposed and which is to be controlled. 
Supposing a cylindrical surface, for example a rim well, is to be connected with a flat 
section of a contact surface, the bonding gap starting at the point where the flat contact 
surface is in direct contact with the rim well will increase most rapidly for a rim well of 
the smallest diameter and the least rapidly for a rim well of the greatest diameter. For a 
bonding zone formed between a cylindrical rim well and a flat contact surface, the 
effective bonding zone, ending at the point where the height of the bonding gap reaches 
a predefined maximum, would be the smallest for the smallest rim well diameter and the 
greatest for the greatest rim well diameter. Compared with that situation, the invention 
permits the effective bonding zone to be extended especially for applications where the 
smallest rim well diameter is encountered and an extension of the bonding zone is 
most important. 

Preferably, the sections of different curvaturo radius of curvature follow each other directly 
so that the curvoturc radius of curvature of the contact surface changes abruptly between 
two adjacent sections, while all in all a concave shape of the curve is maintained, with 
the distance of the curve from the "second" plane increasing in average over the 
respective curved sections. That configuration of the shaped object allows an especially 
short contact surface to be realized. However, if desirable for other considerations, there is 
also the possibility, instead of arranging the individual curved sections corresponding to 
the different rim well diameters directly adjacent one to the other, to provide a spacing 
between them in which case the surface areas bridging the spacing need not be involved 
in the bonding connection for any of the imaginable rim well diameters. 

Even when sections of a contact surface, which are to be used for the substance 
connection with the rim well, are curved it is still possible, and of advantage, to make 
additional use of the sections adjoining the one section of the contact surface that is 
to apply itself against the rim well in realizing the bonding connection. This is of 
particular importance in cases where the contact surface is to fit a great number of rim 
wells of different diameters and where the different curved sections of the contact surface 
can be short only. The contact surfaces immediately adjacent the section of the 
contact surface that will establish direct contact, can then be additionally used to 
form a bonding connection with progressively increasing bonding gap. It is of 
advantage in those cases to make the first and the last end sections in the sequence 
of sections of the contact surface longer than the intermediate sections because the 
end sections have a neighboring section, which may contribute toward increasing the 
bonding section, only on one of their sides. 
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The curved sections of the contact surface may be equal or approximately equal in 
length. There is, however, also the possibility to purposefully select different lengths in 
order to optimize the sections for the stresses encountered at the bond with different 
rims. For example, it may be of advantage to make the sections longer for smaller 
diameters of the rim well they are to fit so that the section being the closest to the 
second plane exhibits the greatest length. Since the abrupt change in 
curvoturc radius of curvature encountered between adjacent sections of the contact 
surface is the greatest in the neighborhood of the second plane, the contribution 
which the section neighboring another section, which fits a given rim, can provide to 
the effective length of the bonding gap is smaller in the neighborhood of the second 
plane than in the case of sections that are further remote from the second plane. In 
order to compensate for that disadvantage, it is of advantage if the section being the 
closest to the second plane is given the greatest length. 

Conveniently, the number of the curved sections on the respective side, especially 
on both sides of the respective plane, should be suitably selected for those rim well 
diameters which the shaped object is to fit- 
According to a second embodiment of the configuration of the contact surface, the latter 
intersects each of a set of mutually parallel first planes along a concave curve which has 
at least one section, whose curvoturc radius of curvature progressively decreases as the 
distance from the second plane rises, on at least one side of the second plane that 
subdivides the contact surface and that extends perpendicularly to the first planes. This 
configuration is achieved by an arrangement where, starting from the configuration 
according to Claim 3, the number of curved sections of a contact surface of predefined 
length tends toward infinite. This shows that both embodiments are based on a common 
inventive idea. 

In the case of the second embodiment, where the contact surface has a continuously 
changing, curvaturc radius of curvature , the curvaturc radius of curvature should 
decrease, as the distance from the second plane rises, over its full length at least on one of 
the two sides of the second plane. Preferably, however, the contact surface of that embodiment 
should - just as preferred for the first embodiment - also present the claimed curvaturc radius 
of curvature shape on both sides of the second plane so as to allow a similar, especially 
symmetric contact with differently shaped rim wells on both sides of the second plane. This 
latter aspect is of special advantage as it minimizes the occurrence of torques acting on 
the bonding layer. 

Generally, it is possible to give the contact surface a different, especially simpler, 
configuration on one side of the second plane than on the other side of the second plane, 
for example by providing only a single flat contact surface on one side of the second plane, 
although this is not preferred, preference being given to a symmetrical design. There is 
further the possibility to use a mixture of the two embodiments in configuring the 
contact surface. The first embodiment, using a sequence of arc-shaped sections of the 
contact surface with different c urv a ture radius of curvature s is especially suited in cases where 
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the rims, which the shaped object is to fit, has a rim well with very narrow dimensional 
tolerances. This is however not the rule at present. If greater dimensional tolerances exist in 
the rim well, then the second embodiment according to Claim 8 will be more suitable and 
is, therefore, preferred. 

Dimensional tolerances are encountered not only in the circumferential direction of 
the rim, but also in its transverse direction. In particular, it cannot be assumed that the 
rim well will always have a cylindrical shape. According to a preferred further 
development of the invention, it is therefore provided that the contact surface extends in 
convex shape along the lines of intersection with third planes that intersect the curve 
perpendicularly. A rim well of exactly cylindrical shape throughout would be most suited 
for achieving an optimum bonding surface, as the lines of intersection would be 
straight, not convex, in this case. Given the fact, however, that in practice one cannot 
always start from cylindrical rim wells, and considering that a sufficiently large bonding 
surface is to be achieved with one and the same shaped object and a plurality of rim well 
forms, a favorable compromise will be achieved if the contact surface extends in 
convex shape along the lines of intersection with the third planes that intersect the 
before-mentioned curve at a right angle. The lines of intersection with the third planes 
may be constituted by a sequence of straight sections forming a polyline in which the 
angle between successive sections increases from one end of the polyline to the other 
end of the polyline. However, the lines of intersection may also be curved by sections or 
continuously, with the ~+~*^™rliM<; of curvature preferably increasing from one end 
to the other end of the line of intersection. Such an asymmetric contour which - relative 
to the rim - extends in transverse direction of the rim is especially well suited for fixing 
the shaped object with sufficient reliability also on rims with high dimensional variation 
and on rims with a non-cylindrical rim well, maybe even on the edge of the rim well where 
the latter starts to transition to a shoulder. The contact surface of a shaped object 
developed in this way resembles the shape of half a saddle. 

Suitable materials for the substance connection between the shaped object and the rim 
are, above all, bonding agents, especially curable bonding agents, such as two- 
component epoxy resins and two-component SE polymers, which allow bonding gaps up to 
a height of at least 1 mm to be realized. Although cold hardening bonding agents are 
preferred for reasons of process economy, it is of course also possible to use hot- 
curing bonding agents. Adhesion of the bonding agents can be improved by a suitable 
configuration or pre-treatment of the bonding surfaces in a way known as such, for 
example by roughening, etching and structuring of the bonding surfaces, or by 
undercuts. 

A substance connection can also be realized by metallurgical means, however, such a 
solution would be more expensive compared with a bonding connection. 

Certain embodiments of the invention are shown diagrammatically in the drawings where 
the dimensional relations have been exaggerated to make the essential features of the 



2543.14234 



7 of 7 



invention more apparent. Identical parts, or parts that correspond one to the other, are 
indicated in the different examples by the same reference numerals. 

Fig. 1 shows an oblique view of a shaped object with a contact surface 
comprising a sequence of differently curved sections; 

Fig. 2 shows a side view of the shaped object of Fig. 1, applied to a rim well of big 
diameter, 

Fig. 3 shows a side view of the shaped object of Fig. 1, applied to a rim well of small 
diameter; 

Fig. 4 shows a side view of a shaped object, where the curvoturc radius of 
curvature of the contact surface varies continuously; 

Fig. 5 shows a side view of a modification of the shaped object illustrated in Fig. 4; 
and 

Figs. 6 to 11 show radial sections of molded parts applied to a rim well, represented as 
a radial section relative to the axis of rotation of the rim, representing 
different contours of the rim well and of the contact surface of the shaped 
object. 

The shaped object 1 illustrated in Fig. 1 has a contact surface 2 of generally concave 
shape. A set of first planes 3, which extend in parallel one to the other and one of which 
coincides with the forward lateral surface 4 of the shaped object, intersects the shaped 
object along curves 5 which comprise a sequence of sections 5a, 5b, 5c that are 
differently curved in such a way that starting from section 5a, which is the nearest to a 
second plane 6 that intersects the planes 3 at a right angle and that subdivides the 
contact surface 2, the curvotu re radius of curvature decreases as the distance from 
the second plane 6 increases so that the section 5a has the smallest radius of 
curvoturc radius of curvature while the section 5c has the greatest radius of 
curvaturc radius of curvature . As a result, the contact surface 2, on both sides of the 
second plane 6, consists of a sequence of differently curved sections 2a, 2b and 2c 
directly following each other. In the illustrated example, each of the sections 2a, 2b and 
2c constitutes a section of a cylinder envelope. 

The arrangement is mirror-inverted, relative to the second plane 6, so that the section 
2a of the contact surface extends without a transition from the one side of the second 
plane 6 to the other side of the second plane 6 and the other sections 2b and 2c follow it 
toward the outside. The sections 2b and 5b, respectively, indicated by the same reference 
numerals on different sides of the second plane 6, have the same curvaturc radius of 
curvature and the same center of curvoturc radius of curvature , the latter lying on the 
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second plane 6. The same applies correspondingly to the remaining sections 5c and 2c, 
respectively, indicated by the same reference numerals. 

If a shaped object of the kind illustrated in Fig. 2 is applied to a cylindrical rim well 7 of 
big diameter, then the shaped object 1 can apply itself snugly to the rim well 7 by the 
outer sections 2c of the contact surface 2. When the shaped object 1 is bonded to the 
rim well 7, a bonding layer of substantially constant layer thickness can form in the 
area of section 2c of the contact surface. Starting at the edge of the outer section 2c, a 
gap 8 will open in the direction of the second plane 6 between the rim well 7 and the 
contact surface 2, which up to a maximum height dmax, which depends on the nature of 
the bonding agent and on the required tensile strength of the bond, contributes to the 
required tensile strength of the bond when filled with bonding agent up to the height 
dmax of the gap. This zone, reaching to the height dmax of the gap, is described 
herein also as bonding zone 9. 

When the shaped object 1 according to Fig. 3 is applied to a rim well 7 of smaller 
diameter, then the inner section 2a of the contact surface can apply itself snugly to 
the rim well 7 and the bonding zone extends a certain length beyond that contact area 
on both sides of the section 2a into the area of the section 2b. 

In the case of a rim of mean diameter, the shaped object 1 can adapt itself snugly to 
the rim well 7 by the sections 2b of its contact surface 2. In that case, the bonding zone 
9 can extend into the neighboring sections 2a and 2c, on both sides of each of the 
sections 2b, until a predefined maximum width dmax of the gap is reached. 

What has been illustrated in Figs. 1 to 3 for three sections of different radii of 
curvoturc radius of curvature can be extended to a larger number of different radii of 
curvaturc radius of curvature , depending on the number of different rim well diameters 
which the shaped object 1 is to fit. 

Fig. 4 shows a side view of an embodiment of the shaped object 1 where the contact 
surface 2 exhibits a continuously varying curvaturo radius of curvature , resulting as a 
borderline case from the first example if the number of discrete sections 2a, 2b, 2 c of 
the contact surface is selected to tend toward infinite over the predefined overall length of 
the contact surface 2. 

Compared with the embodiment illustrated in Fig. 4, the embodiment illustrated in Fig. 5 
is modified in that - just as in the example of Fig. 4 - the curvpture radius of curvature 
of the curve 5 on the one side of the second plane 6 decreases continuously as the 
distance from the second plane 6 rises, whereas the contact surface 2 on the other 
side of the second plane 6 follows a straight line. This comparison shows that the length 
of the connection zone 9, up to the point where the maximum height dmax of the gap 
is reached, is clearly shorter in the area where the contact surface has straight 
boundary lines than on the other side of the second plane 6. 
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Figs. 6 to 11 illustrate the adaptation of the contact surface 2 to a rim well 7 in a third 
plane, in which the axis of rotation of the rim is located, i.e. in a radial plane of the rim. 
That third plane is the plane of projection in each of Figs. 6 to 11, while in Figs. 2 to 5 it 
extends perpendicularly to the plane of projection. Given the fact that it is only the shape 
of the two surfaces of the rim well 7 and of the shaped object 1 facing each other that 
matter for purposes of the present discussion of the existing relationships, both the rim 
well 7 and the shaped object 1 are shown in a very simplified block form only. 
Fig. 6 illustrates the case where the rim well 7 has a cylindrical shape in the area in 
which it is in contact with the shaped object 1. In a transverse direction 10 of the rim well 
7, extending in parallel to the axis of rotation of the rim, a connection zone 9 of constant 
gap height can then be obtained if the contact surface 2 consists - as illustrated for the 
previous embodiments - either of cylindrical sections (Figs. 1 to 3) or of flat sections or 
generally of sections with straight border lines in the transverse direction 10. Unfortunately, 
however, this frequently is not the case. The rim well 7 often has a conical shape, as 
illustrated in Fig. 8. In such a case, the effective connection zone 9, up to the gap 
height dmax, is then more or less reduced, depending on the cone angle. This is 
undesirable. In can be counteracted by giving the conical surface 2 in the transverse 
direction 10 the configuration of a polyline, instead of the straight boundary line 
illustrated in Figs. 6 and 7, with the result that the contour of the contact surface 2 
becomes more or less convex in the transverse direction 10. The simplest example of such 
an arrangement, in which a polyline consists of two straight sections, is illustrated in Figs. 
8 and 9. It can be seen in those Figures that although the connection zone 9 is 
shortened in transverse direction 10 in the case of a rim with an exactly cylindrical rim 
well 7, this disadvantage is, however, balanced out by the fact that the length of the 
connection zone 9 increases, compared with the case illustrated in Fig. 8, when a 
shaped object 1 of that configuration is bonded to a conical rim well 7 — see Fig. 9. 
Bending the contact surface 2 off in transverse direction 10 therefore constitutes an 
advantageous compromise between the boundary cases illustrated in Figs. 6 and 7. 

The development of the contact surface 2 in transverse direction 10 can be optimized if 
the contact surface 2 is not simply bent off, as illustrated in Figs. 8 and 9, but if instead a 
polyline is used to give it a contour, represented by the line of intersection 11 with the 
third plane 12, of the kind illustrated in Figs. 10 and 11 where the curvoturc radius of 
curvature increases in average from one end of the shaped object 1 (the left edge in Fig. 
10) toward the opposite edge of the shaped object 1. Instead of a polyline, the line of 
intersection 11 may also be given a continuous curvoturc radius of curvature , 
approximated to it in transverse direction 10. The contour of the contact surface 2 
then resembles that of half a saddle. It is the optimum achievable if one and the same 
shaped object 1 is to be used for a large number of different rim wells. 
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List of reference numerals: 

1. Shaped Object 

2. Contact surface 
2a. Section 

2b. Section 
2c. Section 

3. First planes 

4. Lateral surface 

5. Curve 
5a. Section 
5b' Section 
5c. Section 

6. Plane 

7. Rim well 

8. Gap 

9. Connection zone 

10. Transverse direction 

11. Polyline 

12. Third plane 
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